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2H-3-(Various substituted indol-2'-carboxamidylimino)-5-substituted methylphenols 3a-m obtained by
the reaction of appropriately substituted indole-2-carboxyhydrazides la-h and 5-substituted
salicylaldehydes 2a and b, on reduction with sodium borohydride followed by treatment with
formaldehyde yield respective 2H-3-(various substituted indol-2'-carboxamidyl)-3,4-dihydro-l,3-
benzoxazines Sa-m. 2-(2',5'-Disubstituted indol-3'-yl)methyliminophenols 8a-d have been synthesised
by reacting 2,5-disubstituted indol-3-carboxaldehydes 6a-d with o-aminophenol 7 . Compounds 8a-d
when reduced with sodium borohydride and subsequent treatment with formaldehyde yield the desired
2H-3-(2',5'-disubstituted indol-3'-yl)methyl-l,3-benzoxazoles lOa-d. All the newly synthesised
compounds have been tested for their antimicrobial activity against E.coli, Siaureus, P. vulgaris and
A.niger. Compounds Sa-f and Ifla-d have been screened for their anticatatonic and analgesic activities.
Only compounds Sd, Se and IOd are found to exhibit good anticatatonic activity and compounds Sc and
lOa show good analgesic activity.
Several I,3-benzoxazine derivatives reported in the
literature were found to possess antireserpine,
analgesic, antiinflammatory, tranquillizing,
sedative, bactericidal, bacteriostatic 1,2,3, smooth
muscle relaxant and spermicidal activities':'
Recently, synthesis of some benzoxazole
derivatives and their anthelmintic", antisecretory'
activities have been reported in the literature,
Benzoxaprofen" containing partly reduced oxazole
moiety have been found to posses good
antiinflammatory and antihypersensitivity
activities. Some indole-2-carboxyhydrazides
synthesised in this laboratory served as good
starting materials for the synthesis of 2-(2'-phenyl-
1',3',4'-oxadiazolyl)aminoindoles9 and indolo(2,3-
c)isoquinolin-5-ones/5-thiones 10, Also several
indole-3-carboxaldehydes synthesised in this
laboratory have been utilised for the synthesis of
indolo(3,2-b )isoquinolines 11 and 3,4-dihydropyri-
do(3 ,4-b )benzindoles 12. In view of these findings
and in continuation of our research work on
indoles, we report herein the synthesis of 2H-3-
(various substituted indol-2'-carboxamidyl)-3,4-
dihydro-l,3-benzoxazines wherein nitrogen atom
of amino group of indole-2-carboxy hydrazide has
become part of benzoxazine system and 2H-3-
(2',5'-disubstituted indol-3 '-yl)methyl-l ,3-benzoxa-
zoles wherein nitrogen atom of benzoxazole
moiety is linked to 3-position of indole by a
methylene bridge wherein the carbon atom of
which was part of substituted indole-3-
carboxyaldehyde and evaluated them for their
antimicrobial, anticatatonic and analgesic
activities,
The title compounds Sa-m and lOa-d were
prepared by the method outlined in the IScheme I
and II and their characterization data are recorded
in Table I. The starting compounds, appropriately
substituted indole-2-carboxy bydrazides':" la-b ,
5-substituted salicylaldehydes" 2a and band 2,5-
disubstituted indole-3-carboxaldehydes 15, 16 6a-d
were prepared according to the literature methods,
Reaction of compounds Ia-h with 5-substituted
salicylaldehydes 2a and b in ethanol under reflux
conditions for 4-5 h in the presence of catalytic
amount of concentrated hydrochloric acid afforded
2-(various substituted indol-2'-carboxamidy-
limino)-5-substituted methylphenoIs 3a-m
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Table I-Characterisation data of the various compounds prepared
Cornpd R R, R2 R) m.p" Yield Mol.formula Found (%) (Calc.)
°C (%) C H N
33 Ph H H H 203 80 C22H17N)02 74.65 5.03 11.62
(74.36) (4.78) (11.83)
3b Ph CH) H H 245 81 C23H'9N)02 74.60 5.35 11.62
(74.79) (5.14) (11.38)
3c Ph OCH) H H 250 75 C2)H'9N)O) 71.65 4.72 11.15
(71.68) (4.93) (10.90)
3d Ph CI H H 270 78 C22H'6NP2CI 68.14 4.36 10.60
(67.86) (4.11) (10.79)
3e Ph Sr H H 285 77 C22H'6N)02Sr 60.52 3.60 9.95
(60.82) (3.68) (9.67)
3f Ph CH) Sr CH) 233 83 C24H20N)02Sr 62.55 4.16 9.30
(62.33) (4.32) (9.09)
3g Ph H H CH) 227 79 C2)H'9N)02 75.02 4.90 11.65
(74.79) (5.14) ( 11.38)
3h Ph CH) H CH) 298 78 C24H2,N)02 74.90 5.75 11.26
(75.19) (5.48) (10.96)
3i Ph CI H CH) 319 74 C2)H,sNP2CI 68.25 4.75 10.22
(68.48) (4.46) (10.42)
3j Ph Br H CH) 323 75 C2)H'SN)02Br 61.44 4.30 9.59
(61.60) (4.01) (9.37)
3k CH) Sr H CH) 243 78 C'SH'6N)02Br 56.10 3.86 10.58
(55.95) (4.14) (10.88)
31 CH) Sr H H 253 8~ C17H'4N)02Sr 54.62 4.02 II. 15
(54.83) (3.76) (11.29)
3m CH) OCH) H CH) 251 79 C'9HI9N)O) 67.44 5.35 12.26
(67.65) (5.63) (12.46)
43 Ph H H H 166 77 C22H19N)02 73.69 5.52 11.59
(73.94) (5.32) (11.76)
4b Ph CH) H H 185 75 C2)H2IN)02 74.60 5.55 11.06
(74.39) (5.66) (11.32)
4c Ph OCH) H H 115 70 C2)H2IN)O) 71.54 5.68 11.00
(71.31) (5.42) (10.85)
4d Ph CI H H 219 81 C22H18N)02CI 67.24 4.75 10.96
(67.51) (4.60) (10.74)
4e Ph Br H H 238 72 C22HISN)02Br 60.32 4.38 9.90
(60.55) (4.12) (9.63)
4f Ph CH) Sr CH) 105 84 C24H22N)02Sr 62.25 4.49 9.25
(62.06) (4.74) (9.05)
4g Ph H H CH) 193 76 C2)H2IN)02 74.21 5.39 11.50
(74.39) (5.66) (11.32)
4h Ph CH) H CH) 239 74 C24H2)N)02 75.10 6.23 10.69
(74.80) (5.97) (10.90)
4i Ph CI H CH) 258 76 C2)H2oN)02C1 68.36 4.65 10.22
(68.14) (4.93) (10.37)
4j Ph Sr H CH) 227 78 C2)H2oNP2Sr 61.15 4.66 9.21
(61.33) (4.44) (9.33)
4k CH) Sr H CH) 98 71 ClsHISN)02Sr 55.95 4.44 11.09
(55.67) (4.63) (10.82)
41 CH) Br H H 91 73 CI7HI6N)02Sr 54.26 4.52 10.95
(54.54) (4.27) (11.22)
4m CH) OCH) H CH) 190 75 C1gH2INP) 67.50 5.95 12.17
(67.25) (6.19) (12.38)
Sa Ph H H H 159 76 C2)HI9N)02 74.56 5.44 11.66
(74.79) (5.14) (11.38)
Contd.
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Table I--Characterisation data of the various compounds prepared-Contd
Compd R RI R2 R3 m.p." Yield Mol. formula Found (%) (Calc.)
eC) (%) C H N
5b Ph CH3 H H 93 77 C24H21N302 75.47 5.25 11.20
(75.19) (5.48) (10.96)
5e Ph OCH3 H H 98 74 C24H21N303 72.37 5.50 10.22
(72.18) (5.26) (10.52)
5d Ph CI H H 246 78 C23HIsN302CI 68.60 4.70 10.57
(68.48) (4.46) (10.42)
5e Ph Br H H 97 79 C23HISN30zBr 61.32 4.21 9.51
(61.60) (4.01) (9.37)
5f Ph CHl Br CH3 258 75 CZ5HzzN30zBr 63.26 4.35 9.05
(63.02) (4.62) (8.82)
5g Ph H H CH3 89 78 C24HzIN30Z 75.05 5.70 10.66
(75.19) (5.48) (10.96)
5h Ph CH3 H CH3 90 80 CZ5Hz3NlOZ 75.85 5.53 10.77
(75.56) (5.79) (10.57)
5i Ph CI H CHl 231 79 CZ4HzoNPzCI 69.28 4.65 10.25
(69.06) (4.79) (10.07)
5j Ph Br H CH3 123 80 CZ4HzoN30zBr 62.15 4.55 9.34
(62.33) (4.32) (9.09)
5k CH3 Br H CH3 96 84 CI9HISN30zBr 57.26 4.35 10.70
(57.00) (4.50) (10.50)
51 CH3 Br H H 148 86 C18HI6N302Br 56.17 4.40 10.69
(55.95) (4.14) (10.88)
5m CH3 OCH3 H CH3 128 83 C2oH21NP3 68.59 5.71 12.22
(68.37) (5.98) (11.96)
8a H H 130 75 CI5HI2N20 76.15 5.30 12.16
(76.27) (5.08) (11.86)
8b Ph H 208 78 C21HI6N20 81.05 5.37 8.75
(80.76) (5.12) (8.97)
8e Ph CH3 213 76 CzzH1sNzO 80.71 5.64 8.75
(80.98) (5.52) (8.58)
8d Ph CI 178 78 C2IHI5NzOCI 73.08 4.15 8.37
(72.83) (4.33) (8.09)
9a H H 165 80 CI5HI4NzO 75.85 5.61 11.54
(75.63) (5.88) (11.76)
9b Ph H 191 82 CZIHlsNzO 80.13 5.95 8.80
(80.25) (5.73) (8.91)
ge Ph CH3 79 78 CZ2HzoNzO 80.70 6.25 8.33
(80.48) (6.09) (8.53)
9d Ph CI 113- 77 Cz1H17NzOCI 72.18 4.65 8.15
(72.41) (4.88) (8.04)
lOa H H 223 85 CI6HI4NzO 77.03 5.42 11.47
(76.80) (5.60) (11.20)
lOb Ph H 138 74 C22H18NzO 81.16 5.79 8.37
(80.98) (5.52) (8.58)
IOe Ph CH3 232 84 CnHzoNzO 81.45 5.59 8.16
(81.17) (5.88) (8.23)
IOd Ph CI 121 77 CzzH17N2OCI 73.17 4.89 7.55
(73.33) (4.72) (7.77)
Solvents for crystallisation were: Toluene for 3a-c & 3f-m, DMF for 3d, pyridine for 3e,dioxan for 5a-m and alcohol for the
remaining compounds.
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Compounds 3a-m on reduction with sodium
borohydride in methanol while stirring for 45 min
gave 2-(various substituted indol-2'-carboxami-
dylamino)-5-substituted methylphenols 4a-m in
74-81 % yield. Compounds 4a-m underwent
internal Mannich reaction when refluxed with
formaldehyde (37%) in ethanol for 4-5 h to give
the desired 2H-3-(various substituted indol-2'-
carboxamidyl)-3,4-dihydro-l,3-benzoxazines 5a-m
in 74-86% yield.
The IR spectrum of 3d exhibited absorption
peaks at 1620, 1665, 3225, 3300 and 3410 cm'
due to C =N, 'C =0, NHINH and OH functions
respectively. The PMR spectrum of 3d displayed
three singlets at 12.2, 11.7 and 11.0 due to protons
of OH, NHC =0 and NH of indole, respectively.
Azomethine proton has resonated as singlet at 8.35
and a multiplet observed in the region 6.85-7.6 is
due to twelve aromatic protons of 3d.
Compound 4d showed absorption peaks at 1640
due to C =0, 3170, 3220 and 3290 due to NHINH
and at 3400 due to OH functions, respectively. In
the PMR spectrum of 4d, proton of amide NH is
observed as broad singlet at 9.6. Twelve aromatic
protons and a proton on indole nitrogen have
resonated as multiplet in the region 6.8-7.9. NH
proton of secondary amino function was observed
at 5.05 as broad singlet. Appearance of a singlet at
4.15 due to methylene protons which was not there
in its precursor 3d confirms that azomethine group
of compound 3d underwent reduction with sodium
borohydride to give 4d. The proton of OH group
has not been observed, since the spectrum of 4d
has been scanned only upto 11.0.
Compound 5d in its IR spectrum exhibited
absorption peaks at 3325, 3390, 1650 and 1160
cm' due to NHINH, C =0 and C-O-C functions,
respectively. The PMR spectrum of 5d exhibited
two singlets at 9.6 and 7.8 due to proton of amide
and indole NH. Twelve aromatic protons have
been resonated as multiplet around 6.6-7.4.
Methylene protons of N-CH2-O- and N-CH2-
groups have appeared as two distinct singlets at 4.8
and 4.15 respectively. The appearance of a singlet
at 4.8 which was not there in 4d proved the
intramolecular Mannich reaction of 4d with
formaldehyde to give 5d.
The mass spectrum of 5c exhibited a molecular
ion peak at M+,399 (100%) which is also a base
peak. The molecular ion gave various fragment
ions at m1z 398 (22.7%), 294 (68.7%) and 293
(18.8%) due to the sequential expulsion of H,
C6H4CO and H respectively. Molecular ion also
gave peaks due to fragment ions at m/z 370 (1.3%)
and 251 (4.6%) due to successive loss ofCHO and
C6H4-CH2-NH-N respectively (Scheme III). The
fragmentation pattern of the molecular ion of 5c IS
in confirmity with the structure assigned to it.
Appropriately substituted indole-3-carbox-
aldehydes 6a-d on condensation with 0-
aminophenol 7 in ethanol under reflux conditions
for 4-5 h in the presence of catalytic amount of
concentrated hydrochloric acid furnished 2-(2',5'-
disubstituted indol-3'-yl)methylimmophenols 8a-d
in 76-78% yield. Compounds 8a-d when subjected
to a sequence of reactions as described for
compounds 4a-m and 5a-m , afforded compounds
9a-d in 77-80% and tOa-d in 74-85% yield
respectively. The IR spectrum of 8b showed
absorption bands at 3425,3350 and 1650 cm' due
to OH, NH and C=N functions, respectively. Its
PMR spectrum exhibited two singlets at 11.3 and
7.39 due to proton of OH group and proton on
indole nitrogen respectively. Thirteen aromatic
protons, and azomethine proton have resonated as
multiplet in the region 6.9-7.32.
The IR spectrum of 9b displayed absorption
bands due to OH, NHINH functions at 3420, 3275
and 3200 cm' respectively. Its PMR spectrum
showed signals due to OH, indole NH and NH-Ar
protons at 12.15, 11.45 and 8.l as singlets
respectively. Thirteen aromatic protons have
resonated as multiplet in the region 7.2-7.75. Also
appearance of methylene proton ofN-CH2-function
at 3.35 as singlet clearly indicates that the
compound 8b has underwent conversion into
compound 9b by the reduction of azomethine
group by sodium borohydride.
In the IR spectrum of lOb bands at 3310 and
1160 were observed due to NH and C-O-C
functions respectively. In its PMR spectrum, signal
due to proton on indole nitrogen has appeared as
broad singlet at 10.05. Thirteen aromatic protons
have appeared as multiplet in the region 6.8-8.4.
Protons of methylene group linked to nitrogen and
oxygen atoms of oxazole ring and protons of
methylene group which bridges 3-position of
indole nucleus and nitrogen atom of oxazole
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moiety have resonated as two distinct singlets at
4.5 and 3.7, respectively. The IR and PMR data of
lOb is in confirmity with its structure, which also
proves the conversion of 8b into 9b by internal
Mannich reaction with formaldehyde.
Antibacterial and antifungal activity
Compounds 3a-m , 4a-m , 5a-m , 8a-d , 9a-d
and Ifla-d 'were evaluated in vitro for their
antibacterial activity against E.coli, s'aureus and
P. vulgaris and for antifungal activity against
m/z , 293 (18·8°1.)
Scheme III
A.niger using DMF as solvent at 100 mglmL
concentration by cup-plate method. The activity
was compared with the known drugs Gentamycin
and Nystatin for antibacterial and antifungal
activity respectively. The zone of inhibition after
24 h of incubation at 37°, in case of antibacterial
activity and 72 h in case of antifungal activity was
compared with that of standards. The results
showed that the compounds 3d, 3e, 3f, 31, 4d, 4e,
4f, 4j, 41, 5d, 5e, 5f, 5k and 9d showed good
activity against E.coli, compounds 3e, 3f, 3j, 4e,
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4f, 4j, 5d, 5e, sr, 5k, 51 and 9d exhibited
comparable activity with Gentamycin against
Suiureus. Compounds 3f, 3j, 4j, 5d, 5e, 5f and 9d
showed good activity against P. vulgaris and the
compounds 3d, 3f, 4f, 5d, 5e, 5f and 51 exhibited
good activity against A.niger, whereas other
compounds exhibited less to moderate activity
against all the organisms tested.
Anticatatonic activity
Compounds 5a-f and 10a-d were evaluated in
vivo for their anticatatonic activity using healthy
albino rats, according to the method reported by
Kulkarni 18. Healthy albino rats of either sex
weighing between 200-250 g were devided into
three groups of which each group contained five
animals. The severity of catatonic response was
observed in four stages. In the first stage the rat
was placed normally on the table and was scored
zero, when the rat moved normally. In the second
stage the score was noted as 0.5, when the rat
moved on touching or pushing. In the third stage
the rat was placed on the table with front paws set
alternatively on a 3 em high block and the score
was noted as 0.5 for each paw with a total of 1,
when the rat fails to correct the posture in 10 sec.
Lastly in the fourth stage, the front paws of the rat
were placed alternatively on a 9 cm block and the
score was noted as 1 for each paw with a total
score of 2 for this stage when the rat fails to
remove the paws. Thus for a single rat, the
maximum possible score would be 3.5 revealing
total catatonia. Chlorpromazine was injected to
control animals and severity of catatonia at 5, 15,
30, 45, 60, 90 and 120 min was observed.
Similarly second group of animals received
scopolamine and the third group received the
compounds 5a-f and 10a-d and after 30 min again
they were treated with chlorpromazine. The
severity of catatonia was noted. The injected doses
are scopolamine 2 mg/kg 1.P., Chlorpromazine 5
mg/kg 1.P and the compounds at 100 mg/kg orally.
Out of all the compounds tested, only 5d, 5e and
10d showed good anticatatonic activity when
compared with standard scopolamine. Remaining
compounds exhibited less to moderate activity.
From the results it is clear that chloro and bromo
substituents in the fifth position of indole nucleus
appears to be essential for anticatatonic activity.
Analgesic activity
Compounds 5a-c and lOa-c were screened for
their analgesic activity on healthy albino mice by
Eddy's hot plate method". The compounds tested
were administered at the dose level 100 mg/kg
using analgin 25 mg/kg as standard. The response
time in seconds were noted at the time interval 0 to
240 min. Mice were placed on a hot plate
maintained at 55·. The reaction time is that
between placing the animals on the hot plate and
licking of the fore or hindpaws. A cut off time of
30 seconds is followed to avoid any thermal injury
to the paws. Out of all the compounds tested only
compounds 5c and lOa exhibited good analgesic
activity when compared to standard analgin.
Experimental Section
Melting points were determined in open
capillary tubes and are uncorrected. IR spectra
(nujol) were recorded on a Hitachi 270-50 infrared
spectrophotometer (vrnax in cm'). PMR spectra
(chemical shifts in 8 ppm) of compounds 8b and
9b were scanned on OBNUC IH NMR
spectrophotometer at frequency 5405.4 Hz using
DMSO-d6 as solvent, where as the PMR spectra of
remaining compounds were scanned on a varian
EM-390 NMR spectrophotometer using CDCl3 as
solvent and TMS as an internal standard. Mass
spectra were recorded on Jeol D-300 instrument.
Experimental procedures described for 3a, 4a, 5a,
8b, 9b and 'lOb were applied for the preparation of
other compounds in the corresponding series
described in Table 1.
2-(3' -Pbenylindol-2' - carboxamidylimino )-5-
substituted methylphenols 3a. Salicylaldehyde 2a
(0.002 mole) and 3-phenylindole-2-carboxy-
hydrazide la (0.002 mole) were refluxed in
presence of catalytic amount of Cone HCI in
ethanol (10 mL) for 4 h on a water bath. Excess of
ethanol was removed by distillation. Crystalline
residue obtained was further purified by,
crystallisation from toluene to afford 3a in good.
yield. I
2H-3-(3'-pbenylindol-2'- carboxamidylamino)- .,
5-substitlited metbylpbenol 4a. Sodium boro-
hydride (0.3 g, 0.088 mole) was added to a I
solution of compound 3a (0.002 mole) in methanoll
(5 mL) and the mixture stirred for 45 min at room I
temperature. The residue separated on pouring the
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solution into cold water was filtered, washed with
water, dried and crystallised from ethanol to yield
4a.
2H-3-(3'-phenylindol-2'-carboxamidyl)-3, 4-
dihydro-l, 3-benzoxazin~r·5a. Compound 4a
(0002 mole) and formalin (37%, 1 mL) were
refluxed in ethanol (5 mL) for 5 hr. The residue
obtained after pouring the reaction mixture into
cold water was filtered, washed with water, dried
anJ crystallised from dioxan to give 5a.
2H-3-(2'-phenylindol-3'-yl) methyliminophenol
8b. 2-Phenylindole-3-carboxaldehyde 6b (0.002
mole) and o-aminophenol 7 (0.002 mole) in
presence of catalytic amount of cone. HCI
were reacted as per the procedure described for 3a
to afford 8b.
2H-3-(2'-pbenylindol-3'-yl)methylaminopbenol
9b. Compound 8b (0.002 mole) was reduced with
sodium borohydride (0.088 mole) according to the
procedure described for 4a to yield 9b .
2H-3-(2' -pbenylindol-3' -yl) methyl-I,3-benzo-
xazole lOb. Compound 9b (0.002 mole) and
formalin (37%, 1 mL) were reacted according to
the procedure described for 5a to get lOb.
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